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械学習の例として CT 再構成と Radiomics を紹介する。



































































































良さそうである。K クラス分類における目標値 tnk は，
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図３ １８０°の投影データで再構成を行なった場合の時系列 CT 再構成。ガントリが一回転
する時に，その内の１８０°部分を切り取って再構成することで赤の矢印のポイント
での（平均的な）画像が得られる。ここでは４位相に分割されている。
図４ 時系列４次元 CT における制約（正則化）項（一次マルコフ連鎖モデル）。観測量
は投影データであるが，それを再現する CT データ（潜在変数）の各位相間に相関
を持たせている。



































































































































































１）Somers, J. : The friendship that made google huge.
Annals of technology. The New Yorker. December
１０，２０１８ISSUE.
２）https : //www.nvidia.com/ja-jp/
３）Chen, Y., Elenee Argentinis, J. D., Weber, G. : IBM
Watson : How Cognitive Computing Can Be Applied






５）Lambin, P., Rios-Velazques, E., Leijenaar, R., Carvalho,
S., et. al . : Radiomics : extracting more information
from medical images using advanced feature analy-




芳 賀 昭 弘１６２
８）Bishop, C. M. : Pattern recognition and machine lea-
rning.２００８：元田浩 他（訳）：パターン認識と機械
学習 上下．丸善出版，東京，２００８
９）Hiyama, E. : Gaussian expansion method for few-
body systems and its applications to atomic and
nuclear physics. Progress of Theoretical and Experi-
mental Physics. Volume２０１２．０１A２０４．２０１２
１０）http : //info.cern.ch
１１）Pang, G., Rowlands, J., A. : Just-in-time tomography
（jitt）: a new concept for image-guided radiation
therapy. Phys Med Biol.５０．N３２３．２００５
１２）Chen, G. H., Yinsheng, L. : Synchronized multiartifact
reduction with tomographic reconstruction（SMART-
RECON）: A statistical model based iterative image
reconstruction method to eliminate limited-view arti-
facts and to mitigate the temporal-average artifacts
in time-resolved CT. Med Phys.，４２：４６９８‐４７０７，２０１５
１３）Nakano, M., Haga, A., Kotoku, J., Magome, T., et al . :
Cone-beam CT reconstruction for non-periodic organ
motion using time-ordered chain graph model. Radia-
tion Oncology.，１２：１４５，２０１７
１４）Haga, A., Takahashi, W., Aoki, S., Nawa, K., et. al . :
Classification of early stage non-small cell lung can-
cers on computed tomographic images into histologi-
cal types using radiomic features : interobserver del-
ineation variability analysis, Radiol Phys Technol.，１１，
２７‐３５，２０１８
物理学と機械学習，そして医療 １６３
Physics, Machine Learning, and Medicine
Akihiro Haga
Graduate school of Biomedical Sciences, Tokushima University, Tokushima, Japan
SUMMARY
In this manuscript, the relationship between physics and machine learning（ML）and the applica-
tion to the medical field were informally described. The recent development of artificial intelligence,
which is based on ML, urged us to apply the disease finding, disease classification, a decision-making
system, and so on. I believe that the ML based medicine is a natural way to proceed. However, the
important thing is not only to apply the ML technology in the various medical problems, but also to
understand the causality in those problems : That’s the approach in the physics, and the quantitative
consideration in the research in physics yields almost same ways used in theML. In addition, the state-
of-the-art ML such as a deep learning, becomes one of the powerful tools in a discovery in physics.
Although, the medical field has a benefit with ML, we’d need to go to the next stage to find solutions in
more fundamental problems with the medically developed ML methodology.
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